tRNA binding sites on the subunits of Escherichia coli ribosomes.
Programmed 30 S subunits expose only one binding site, to which the different classes of tRNA (deacylated tRNAPhe, Phe-tRNAPhe, and N-acetylphenylalanyl (AcPhe)-tRNAPhe) bind with about the same affinity. Elongation factor Tu within the ternary complex does not contribute to the binding of Phe-tRNA. Binding of acylated or deacylated tRNA to 30 S depends on the cognate codon; nonprogrammed 30 S subunits do not bind tRNA to any significant extent. The existence of only one binding site/30 S subunit (and not, for example, two sites in 50% of the subunits) could be shown with Phe-tRNAPhe as well as deacylated tRNAPhe pursuing different strategies. Upon 50 S association the 30 S-bound tRNA appears in the P site (except the ternary complex which is found at the A site). Inhibition experiments with tetracycline demonstrated that the 30 S inhibition pattern is identical to that of the P site but differs from that of the A site of 70 S ribosomes. In contrast to 30 S subunits the 50 S subunit exclusively binds up to 0.2 and 0.4 molecules of deacylated tRNAPhe/50 S subunit in the absence and presence of poly(U), respectively, but neither Phe-tRNA nor AcPhe-tRNA. Noncognate poly(A) did not stimulate the binding indicating codon-anticodon interaction at the 50 S site. The exclusive binding of deacylated tRNA and its dependence on the presence of cognate mRNA is reminiscent of the characteristics of the E site on 70 S ribosomes. 30 and 50 S subunits in one test tube expose one binding site more than the sum of binding capacities of the individual subunits. The results suggest that the small subunit contains the prospective P site and the large subunit the prospective E site, thus implying that the A site is generated upon 30 S-50 S association.